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MoEgh1 regulates sterol homeostasis and autophagy pathways in
Magnaporthe oryzae
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Abstract: Ergosteryl--glucosidase (Eghl) catalyzes the hydrolysis of ergosteryl-[3-glucoside for
producing free ergosterol and glucose. This enzyme plays a crucial role in maintaining intracellular
membrane lipid homeostasis and regulating the morphological stability of organelles, including
vacuoles. However, the biological functions of this enzyme class in plant pathogenic fungi remain
poorly understood. [Objective] To elucidate the role of MoEGHI, an Eghl homolog in
Magnaporthe oryzae, in appressorium development, sterol metabolism, autophagy regulation, and
pathogenicity. [Methods] MoEGH1, homologous to yeast EGHI, was identified by sequence
homology analysis. A deletion mutant AMoeghl was constructed through targeted gene
replacement. The biological functions of MoEghl were systematically examined through
phenotypic characterization, genetic complementation, autophagic flux assays, and assessments of
appressorium formation and turgor pressure.[Results] The deletion of MoEGHI markedly impaired
the growth, development, and pathogenicity of M. oryzae. AMoeghl displayed significantly
reduced radial growth and conidiation, an increased proportion of malformed conidia, a substantial
decrease in appressorial turgor pressure, and defective appressorium formation. These
developmental defects led to an almost complete loss of pathogenicity. Furthermore, compared
with the wild-type strain, AMoeghl demonstrated heightened sensitivity to rapamycin and
sterol-targeting antifungal agents, including natamycin, amphotericin B, and itraconazole.
Additionally, the mutant displayed abnormally elevated activity of the target of rapamycin (TOR)
signaling pathway concomitant with reduced levels of autophagy. [Conclusion] MoEghl is
essential for vegetative growth, conidiation, and appressorium formation in M. oryzae. MoEghl
regulates the autophagy process and sterol homeostasis by modulating TOR activity, thereby
playing a critical role in the pathogenicity of this fungus.

Keywords: ergosteryl-pB-glucosidase; Magnaporthe oryzae; appressorium development; sterol
homeostasis; autophagy

RO N (rice blast) J& H AH R W I RUEF . SR, U By DRaE HE AL P AR BT 2
(Magnaporthe oryzae) | 2 1 Ja i 4= 3K K 71 4 4> SRS K, AT RN B A 0N
A SR LR, RATAE Y T AU HLERDI R I AR Y | R R ) By 45 R B AT
W E At BHT, RERIOBIA A EER L
TSR BT (AN = 2 | B TR 55 ) R it I W 2 LA AR 0 v e B PR ST 1) A L
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SR HER, F5E AW (macroautophagy) .
f¥ F Wi (microautophagy) #1173 F AR /1 5 19 A Wik
(chaperone-mediated autophagy). J:HE H WK
T — R A B WA 5 A g A 14 2 1 5 b [ 4
P SOBUZ ESE R 1) 8 AR AL B2 )
B SY, BEJG -5 T AR R AR B b R )
Al RN, SEI TR T, AT
AEFFANMARES, MERETEE TR Z | M a 55
FAF T N A0 M B R A B SRR ZERS IR
T, WO R B R PLET IR
WA E R R S 8h RO RS, B
C % 5E /Y H MR A% 0 35 H (U0 MoAtgl . MoAtg4
MoAtg8, MoAtg9., MoAtgl2, MoAtgl3,
MoAtgl4. MoAtgl6 45) P R 4k 4 17 Wik i 1) o
Rk, JF R R AR R E SR A ik
MEUE 1. Hb, MoAtgl VE R 22/75 &M E 1%
Bk, & A MRS SRR O ST, R
FERBESESIAMET; MoAtgd J&E—Fhf
e MR b, Hok FEE 22 B K 9
TS B MR & B R MoAtg S
JETE AW/ MARRE FRiZ ZAEEE, HE ok B
F AW BT TR AR RSB . AR R AN 2
S TR MoAtgd i 2k B IR
25 [/ MEBOR IR 5 R, SRS, X
SEAZ O AR FE AL P R G . B WML
53 V5 40 W5 itk s ) 4 5 8 9 T AN ] %8 3 2 A
55 (2 YBi B A0 AR S S AR a1

T IR 2 4 M (target of rapamycin, TOR){5
T R EAZ A W v o R RS Y B 3R RE R R
FaEARN), WA SR . R, KT
PN S EREA LIkt S Poike g AN da i I [IRSER S
55 I AE G A Ak RV 7E S AU v
TOR JE 2 FhIIEESR A1k : TORCI K5 &A%
# M FKBP12 4541 HL A 75 A 85 R s,
FREGA VeIt ARSI A Mg 1 TORC2
HI T H AR IR AU, FE2
AN AR AR | RS AS L RS A i A e
FEEERE T, TORCI J& i 1 & FMR A K 5
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WA AZ O T 0L, 97 70 I E s R 1k Atg13
P A gk h, EIRE Z A EIE TR, Atgl3
LWERAEIT S Atgl AR AVERIGRE Gk, M
I TG A mERT2 FERE % R L P, TORCI
FIDNREIF B IRA,, W REHA AN . HWE.
WA S BORE S 24~ JrmE> Y, TORC2 1
FEAS AR . R0, AR5 KB TORC2 78
1R e 55 ¥ Y L5 20358 N S N T R 5 AR
B2 fihn, EREEDR R, R E
F1 MoGap1 i i #7% TOR @ i B me, ek
B K AEDRTER; TORCH i 1 i 5 5 40
#ilHF MoMafl 25 tRNA & B AN &
W, R AT S S0R P MEZT,
TORC?2 TEFH A B H 1Y B REBIFFE 1% b T3 0 i
B, OB VASt 253K FH MoVast1 i 2 9855
Jo R gk RS B AR SR 2N TORC2 W 7, I
PP A S B0R AP Ak, AWM EEG
MoSec13 % {7 F TORC2 ¥4 N 45 I i i< 52
Ws AR S5 TORC2 (555, I
5 2 Bk F i MoGenSb B[R] 4% MoAtg8 2.k
Tk, LRI [ R R0

i Pt L TR 2 B 1 S A RSy, D
LN T S0y oy 200 L v £ D T 2, TR A 9 Y R
MUZ Y I 3l M 5 e P A 15 1 o fER TR S
- B- 7 2 AR 7K St Bl (steryl-B-glucosidase) 2 55 i
Bl (steryl glucosides, SGs) 4 A i i At S 7K
fife it , A TRBE LA HS AR B 5 15 B AR+ SGY
i B fa AP FE B Ak BROER B (Cryptococcus
neoformans)", B W4 E 1Y HS BB 4 BE AT
B EGCrP2 2 5 Wi Hh 22 £ £ T-B- 4 W 1 10
Oy, LB R R BRI R R, AR AT
A1 NI TR S 1 R ISR RIUN | 2 s A
TE B8 % B (Saccharomyces cerevisiae) ', [A] i
H I Eghl 215 i BB S e sl 1
R 1 B (Aspergillus fumigatus)™, [F]JREE FH SglA
S5 24k FH MEBUR SRR, BRI, B
WETT 7K A A2 P AT B IR B AR RS, 7T 52 M) I T
A ikt 5 O P, (E AR AR 9
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HA PRSI RENS AN B

AR5 LARE RIS el 22 i S - B- A 250 AR
MoEghl X$ 4, il &M, SN E AN, B
36 W 7 A 00 Y o TR Il 5 B P 0 R ST 0, AR
G AT A AR KT . BURIE . AN | i
RS A IR PR B DIRE, DU D B A
o T £ 1A QI B T A 4 1] i A O I R T
FIF AR

1 M5 r=E

1.1 #f#

AW BT T R A 475 e T T A 2 R R
70-15, A FERFRIER pKO3A | #5717 [BI Kb
& pKD5 1)K T B (Escherichia coli) B Rk A
¥T 58 (Agrobacterium tumefaciens) AGL1 . FH %) #4
A Ry B K B & B (Oryza sativa) CO-39 SR
K& Al (Hordeum vulgare) ZJ-8. V) I E ¥R 5
Ptk b i VLA 4O B2 B A W PR 40 5 U
WFFE AT HL R S Y eI S AR AT

AMoeghl 1t & 58 28 K K o [l #b 78 Bk
AMoeghl-C ¥ Wt oe ot idtafits . Hrp, K

x1 AWRATASI

Table 1 Primers used in this study

FF T S 32 2 40 Bfd (Trans1-T1 phage-resistant
chemically competent cell)Ilf) F Jb 57 2204 AE W) H;
ARG FRAF, MU AAT RS2 S 40U (AGL-
1 chemically competent cell)lly) F | 75 ME i AE 9 57
RERAF, FFAERER 70-15. AMoeghl 557%
AR B LR F B AMoeghl-C T 58 215 37 3(CM)
HEFE, & pKO3A J& pKDS 1K BT B i ik
IR AR R 1Y LB Hi a5 jfr . A
PCR 5| Y34 BT BREAE R A BR A w5 A,
JFPHIMERIN T 1,
1.2 £MERZESH

PAFE IR R # MoEGHI (MGG_00882) % K /Y
H|ET I A X4, 7E NCBI (https://www.
nebinlm.nih.gov/) AT R . S E H BT
FIFH ClustalW [% 3 (https://www. genome. jp/toolsbin/
clustalw) it 11 2 J¥ 51 b X, b X 45 B/ H
DNAMAN #& 4: (https://www.dnaman.net/) % il ¥
G EEXTIE
1.3 TEEREEREENRER

PARKERMRHZE T 2mL E.08 T,
A ER AT 500 uL DNA $2 B ZE #h i (10 mmol/L

Primer names

Primer sequences (5'—3")

MoEGH1-upF
MoEGH1-upR
MoEGH1-downF
MoEGH1-downR
MoEGH1-upyzF
MoEGH 1-innerF
MoEGH1-innerR
pKD5-MoEGH1-GFP-F
pKD5-MoEGH1-GFP-R
HPH-yzR

HPH-F

HPH-R

Tubulin-F

Tubulin-R

AGGCTAACTGACACTCTAGAATATGTGCTATAGACAGGTCAC
TGTTGACCTCCACTAAAGATTGGCCCGAAAGGTG
GGAATAGAGTAGATGAAACACCCTTTGTTCTCTCAAC
CGACGGCCAGTGCCAAGCTTATCGGCATGATGCTCAACTGG
TCAACCTCCTCAAAGAGACTC

TCAGAGGCATCAACGTTGC

TAAAGAGTCCACATTGGG

ACAATCACTAGTGAATTC GCACAGTCCATCCAAGTCTAAC
CATCCCGGGGATGGATCC CATGATGCTGCACTGAGATACG
GCAGCAGATGATAATAATGTCC
TAGTGGAGGTCAACAATGAATG
CATCTACTCTATTCCTTTGCC

TGGAGCGTATGAGCGTCTAC

AAGATGGCAGAGCAGGTCAG
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EDTA. 100 mmol/L Tris-HCI A1 1 mol/L KCI),
T AV A v e e HES . 12 000 r/min
B0 10 min, WEHC 300 L F3EREHTEL.OE, I
NGB, 15, DUE DNA. 12 000 r/min
B0 10 min, FF L3 UUREH 500 pL 70%
Pedk, 12000 r/min &0 1 min, F 48, FiR
s+, A 30 uL ddH,O %1% DNA, &,
1.4 FPRFETIRAIIRE

eI s TR T A TR bR 70-15 9 R D A
DNA b #i#l , 4 % 51 % MoEGHI-upF/
MoEGHI-upR Hl  MoEGHI-downF/MoEGH]1-
downR #" Wi 3K 15 MoEGHI 3:IH . Fif& 4
2.0 kb /9 [A] U558 )7 41 (% 1), PCR J b & F&
(50 pL): 2xPhanta Max Master Mix (P525)
25 uL, 1E. IE5[#)(10 pmol/L)4% 2 uL, DNA
B 1 pL, ddH,O 20 pL. PCR J B £ JF -
95 °CTHiZ: 1k 3 min; 95 °C7AEME 30's, 58 °CiEk
30s, 72 °CHE#i (1 min/2 kb), 3t 35 NEFR;
72 °CZSEA} 5 min,

223 NG W B s F UK A A S R gt dl . f
51 %) HPH-F/HPH-R 9 3% Jf [l Wi i 55 = itk
HPH JEHN R B(E 1), ¥ L. TiFREE . HPH
F B SR 2 IR pKO3A kR FH £ F Be il
Al RGIATIRINE L, W MoEGHT FE N
PREAAR . A1 BRI A 2 K R TR Rk A7 A A i
J& . i3 R P5 PCR a2 FH P S RE . 43 il
MoEGH1-upF/MoEGH1-upR. MoEGH1-downF/
MoEGH1-downR } HPH-F/HPH-R X} H 4 7¢ [
#EAT PCR $50E, W] [RIEFY# . FiE& HPH
J B R T (R 1) SRIF A TE iR
1 PRPE S RE Y KIE SRR IUBTRL, —20 °CIRAF 7%
o SRR EA S8 5 A1 (Agrobacterium
tumefaciens-mediated transformation, ATMT) ¥
PR T AR, 765 W8 2= 101t L 0
PERALT o SRR TE IR 2SR AR FE 41 DNA,
FH514% MoEGH 1-upyzF/HPH-yzR PCR 461l |- %
5 HPH SR 4 R B, [A B 2L MoEGHI-
innerF/MoEGH 1-innerR & M JE K PN - B . HY

P4 actamicro@im.ac.cn, 7 010-64807516

L v A Akl HL R R Bk Ok 3 R E R
MoEGH] FiFRRAEIR
1.5 MoEGHI ERE E4MEHREIIRS

J R GFP ARic B AN AR, TR
PE 3] ¥ pKD5-MoEGH1-GFP-F/pKD5-MoEGH -
GFP-R, §'# MoEGHI &K 4it5 %), it
Ii] Y58 B 2 2 ) o P 2 s T B R DU AR IE A 2
& pKD5 1, H#ERLG R MoEGHI 5 GFP 1)
40 Jii ki pkKD5-MoEGH1-GFP., 5 241 Jifi ki 22 ]
FE R IASE R 8 B )i HE AE A I, S A AARFT
R AN, SRR A 20Tk,
W IHEG N AMoeghl 2781k, £ & Z 19
M L AT PO R e RS AT FEALPRER S fb
T TR TSR . A T 22 B A M A S5 A A
FEE M RO B gk, WL A e R
MoEgh1-GFP il & & I3k Ve, #E—20 R
T MoEGHI 3R N By 5 uk 5| #1171 PCR fu
W, AFRed 3 B WU K/ NG MoEGHT K A B,
W) B ] e 2 A 8 i T B R o AR IR TR A v
MTTARAS AN B R AMoeghl-C.
1.6 HHES. EKEEMNESER
FHE X

VA I s TR T A B TR PR 70-15 . JEPRI R SR 2%
A R LRI R B R IR T CM S s 5% .
AR RIS, IS ] A S # & i
G XSV IO N AT R B (B AR 2 5 mm), 43
R T CM A, BT 25 cClE KT
FERARREFR 7 do REFRIVIIA] U OB JE 0 A R
8 h/ZEHE 16 h, fEHFFZIER ik, ¥4
J . R A ORI A YR EAR, iy
AR 2 AT B N IO IE,  LAERR R
BLEVE AR A K. B AR 3 MY E
52, BANEE ST A 3K, X HEISE AR
PRAF, TR A MK BRI .
BB LR AR TP %55 7 d S50 70-15. AR
PR RN RR ] C A 2 K RIS E 2, B
TFHEHETAESHRT 1h, FZ 70% CEEHTEN
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ff i I A IE I N, B R R L, F
28 °CHLHE A B O HR 8 WERWE 16 h) &1k T 15 5%
24 h, A EGE B NS E T AT A
PiEicli s Tae
1.7 F=R=E. BFEENE

AR S PSR R 70-15 ., SRASIRTE AR
Kl AR AT CM |, T 25 °CH5 5 8 d,
2 B VE ELAR IR BB g e a .
i F-He BERR B 2 5%10° spores/mL i i Il T3k B
A WO WS, I AN i BE S 58 A
(calcofluor white, CEW)Zé Y JL 6,75 X5} 434 £ 74
M BE R BEE T, Geit R IRl 2R AV H
MWHEE ST 3K, LREL 3 W, IR L
MR R 14 3 1 T8 A VR VT 2 B K I Y B
h b, 28 cCRRIEIRIEIEF, TS 4. 8. 24h
Jei FH U B 16 1 R 100 o
1.8 PMIERMERESEENE

W 70-15, AR IRl B R FP T CM S
Br, 28 °COEMEAEE (16 h YEIR/8 h BRI FE 8 d.,
TN 4 mL JC B K B B 22 8o A AT
2 = R UG UE A A A R, IR R
AU E 5%10* spores/mL, H 20 pL 434 18T
BIF W IN T4 70% Z AN H A N T B K B il
FHEBE A, A 35 F, HEB R E TN
KRR &, 22 CCRARE 2514 5 T M 5 i e
. TS 8 h 124 h BT I & ML SR I
Mgk, B 3 ER ., MEME B EIE
it Z M, %S 24 h J5 W BR B K I 1m K 4y,
IMAZAFL 1.0, 1.5, 2.0 mol/L HIlAW, =ik
AbEE 5 min J5 RGE L TESE B A ML G R (O
W BU e 50, S W EARNFEHmEETE
23R,
1.9 HRMSRERIMNE

SR PR R B e DN 2 0 B R B0
AAGEBINT . 37HUER 7d, EERBRR R AT
KAEM R, PLEAETF = — 03 B K R A bk
H 70% LB AT R S . VIJCE ddHO o

Ve 3 WE A XTI ER(T CM _L355R 7 d)
FEHTEEITILAS (R Y 5 mm)ZREI S R 223
() Bsf ofll 5157 00 PR AR A BV R R A A T B0
TR B2 5%10% spores/mL), H4 1# Y5 E T
PSSR a1 IV E 2 RN e ) 1= N L ol
AP 3 AN R E M R E TR AR
RN SR, T 25 CCOLIRIGFRA NG
TRECEIE 16 W/EBET 8 hy, RIBE I 4 d J5 Mg
Fic s IR R R Y AR SO BE R BRRE . TR
I PR AR o3 E A BRI S SRR TR 0.2% B
A Ew 2 kR A B, BT 22°C
WM RS 2d 5, BOADGHE 16 h/RRE 8 h
FMFAREEREFE 4 d, MERBEIG L. R 40 00
Sz de b B, DU [A] a9 Ak 3 5 855 55 O 5 By
AT SRR AR B ] b TR AR B TR B VR W
TEARREM F, THRIG 36 h F1 48 h 57K
RS R AL, aHERCEAGCE, H
[ W (HIh:95% S BE=1:2)[EE, TEt il
B T LB B ML A AR G BT B 0L, i8S
THR 4L LI dn e 5 . " LR 3 A4
MArAEYEER
1.10 PMEMRERESEREE

W 70-15, 58 728 A T Pk Ko H: [mTb TR AR BT
CM I, 25°ClHIRRFE 8 d Ji, RISk
T RIF I . KR R 5 & 5x10* spores/mL,
WGE S I T3 BT s g . bR
PeAFRVERTE L] KUVL (% 60 mg/mL KI 5
10 mg/mL L), 43 EH#lF 35157 0. 8. 16,
24h J5, MWPRIBE U AR 2R
(YT 7K S, FH R 8 i B 7K AR 4 20 W o 2% T
KAy, BEEIMA SRR KUVL W, Eissadih .
i O AE WU 10 SR 43 AR A 5 B A P obE T
Pt ROCITFFOHEENE, S A 3 IR,
R gL B AR5 B A IR AT HE T, %5 1 mL
I3RS BRI AN 1 uL ¥R A 10 pg/ul )=
W (tricyclazole), DAIIHI B GOR AR, HT5
SR, BLH 10 umol/L JEZS YA G —nik
&AL &4 (4,4-difluoro-boradiazaindacene, Bodipy)
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P, WU K BT R K 43, SRR
M Bodipy e, B widi e, 12O AR
TG o AT SR SRR G (g R
AL, HER 3K,
111 HEEEESRHEIF e Lis

DL CM R Al 43 TS A R B 65 B
BAMEIF] . 3.4 ng/mL 404t 5% Z (natamycin, Nat) ,
5 pg/mL W P4 % & B (amphotericin B, AmB),
7.5 mg/mL HFl FEME (itraconazole, Itra), it i —
FIN IR . K A A AR S e d T
ANEERGR R SR AL SR T, BT 28 CCIRME M
RS SR 7 d. BERESHUE, e 45 VK AR
FETFRARR AR R R RIESE R S, T
SCE BT A 3 K, AL 3 AN EY)
HEA
112 BEEQALIK 4R

KA 70-15 55 ASKEE MR 2 SR AL
K-, KR 2R T CM R R, T
25°C, 150 r/min $53% 2 d. #H0 100 ng/mL F
%% &K (rapamycin, Rap) T A& CM H, 4355 T
AFL O, 2. 4h; 35T 3.4 ng/mL AAfBEEE |
5 ng/mL Witk R B, 7.5 mg/mL il BEME T
7k CM i S0 4 h, BJSR A = S CRR-NER
PeAR R H R, R R Ak K P i
Western blotting &l . Al % MoRps6 Bz 1k K
-, fif F T R 1K Rps6 (S235/S236) HL 14 (cell
signaling technology, 2211) #F 17 & . &y 43 Hr
MoYpk1 (S619)ik B i R LIRS, i 1] MoYpkl
Wi R fb LR (ABclonal A=) 8 AR A B w) HEAT
iRl
1.13 BRI

P I 52 56 5% . GFP-MoAtg8 il 4 75 11 M H
HE 5T, it ATMT Jrb HEAL = 70-15
5 AMoeghl Z27FKN . ¥ GFP-MoAtg8 #% L
PRT CM WA RS Fefkrp 25 °CHE 3R 2y 2 d, H#8
ZRIVRESD-N) IR EE P E 4 h DL Al
B, BUER S0 ol P 200 B3 A5 P e 72 -

P4 actamicro@im.ac.cn, 7 010-64807516

4-54 W H 75 © &K (7-amino-4-chloromethylcoumarin,
CMAC)H: 0, THEH IR A WG N WEE GFP-
MoAtg8 & i 5 A WAATE AL . Rl , SRR
HEHF, @it Western blotting 43717 25 GFP fiY
A 1 L AVEAl GFP-MoAtg8 B FERE o K
WRLG TR T 25 CHEFR Td Ja, Hls & wtk s
AR, W EEA KRR
28 CCARMGIRIBIGFR, 1EAT 4. 8. 24 h J5 /Y
9 B AR W U WL 8 At - B & ik B2 b GFP-
MoAtg8 [FfitE I .

2 BERE5M

2.1 XEFEREF MoEghl &R

WA YE B 2E M, R B b £ - B-
HAPRET K B MGG 00882 FE[H T4 V &
oAk |, FEHI4K N 2809 bp, & 3 NAMNETHI
2ANETF, Wi — i 776 A E IR LAY &
FBT . 28 W1 L Hodig 44 0 MoEghl. AR 4
DNA [ J5 f 20 B, DL 8 5 Popk 3 D3 25 e
MoEGH1 FEPRFE 8 i o 28 AR AR [ iR B A4 T
FE Z U W25 o0 (http:/nmde.cen), di5
A NMDCX0002213], #k45 MoEGHI %M f %
RAK AMoeghl . J¥3|HEXT45 R BR, MGG
00882 Zit ity 114 £ 1 AEAS [ Py b v s FE AR ST (1] 1),
SR R (S. cerevisiae) Eghl 5 1 B9 & &R v
G — B MR 39.18%; 5 M Hh % (4. fumigatus)
SglA & H & IEIR) T 5 — BN 56.89%; S5FC
B i (Colletotrichum tofieldiae) Wi+ 7K i B (1
RIEEIRTH)—FNER 64.79%.
2.2 MoEghl IIfEEREEK. F~#
M FRES

S PEAl MoEghl BZEW)~<ThRE, AW R
GHT T AMoeghl F&7ZFRIE W 244K . s34l
TR AEBAFES TR, REH, 5
B A= 0 70-15 A1 AN ERAH L, AMoeghl 5875
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Figure 1 Sequence comparison and phylogenetic analysis of the MoEGHI homologous gene. Protein sequence

alignment was performed for the following species and accession numbers: Magnaporthe oryzae MoEghl (NC _
017852.1), Saccharomyces cerevisiae Eghl (NP_012272.3), Aspergillus fumigatus SglA (8EXD_A), Fusarium
venenatum (XP_065463483.1), Colletotrichum tofieldiae (KZL78723.1), Mycosarcoma maydis (XP_
011386174.1). Regions highlighted with a red background and blue boxes denote sequences with identity

exceeding six conserved nucleotides.
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Figure 2 MoEghl is involved in hyphal growth, conidial morphology and conidiation. A: Growth of strains 70-
15, AMoeghl, and AMoeghI-C; B: Conidia and conidiophores of strains 70-15, AMoeghl, and AMoeghl-C (Scale
bar=50 pm); C: Measurement and analysis of colony growth diameters for strains 70-15, AMoeghl, and AMoeghI-
C; D: Statistical analysis of conidiation in strains 70-15, AMoeghl, and AMoeghl-C [Asterisks indicate
statistically significant differences (#-test, ***P<0.001)]; E: Morphology of conidia from strains 70-15, AMoeghl,
and AMoeghi-C (Scale bar=10 pm). Conidial types were classified as follows: Type I, one cell; Type II, two cells;
Type 111, three cells); F: The abnormality rate of conidia in 70-15, AMoeghl and AMoeghl-C was calculated.
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Figure 3

Appressorium formation and appressorium turgor pressure were significantly impaired in the

AMoeghl mutant. A: Appressorium formation in strains 70-15, A Moeghl, and A Moeghl-C was observed at

different time points (Scale bar=20 pm); B: Statistical analysis of appressorium formation rates of 70-15,

AMoeghl, and AMoeghl-C at different time points, respectively; C: Incipient cytorrhysis (cell collapse) of 70-15,

AMoeghl, and AMoeghl-C was observed at different glycerol solutions (Scale bar=20 um); D: Statistical analysis

of the rates of collapsed appressoria in 70-15, AMoeghl, and AMoeghl-C across different glycerol concentrations,

respectively. Asterisks indicate significant differences (¢-test, ***P<0.001).
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Figure 4 Pathogenicity in the A Moeghl mutant. A: Disease spots on isolated barley leaves inoculated with
mycelial plugs of strains 70-15, AMoeghl, and AMoeghl-C; B: Disease symptoms observed on detached barley
leaves with conidial suspensions of 70-15, A Moeghl and A Moeghl-C; C: Rice seedlings (two weeks old)
inoculated with conidia suspensions (5x10* spores/mL) of 70-15, AMoeghl, and AMoeghI-C; D: Lesion area and
total leaf area (5 cm) of infected leaves were measured, and the proportion of lesion area to total leaf area was
calculated. Asterisks indicate significant differences (¢-test, ***P<0.001); E: Penetration assays conducted on

isolated barley leaves (Scale bar=20 pum); F: Quantitative analysis of the number of different invasive hyphae

types in strains 70-15, AMoeghl, and AMoeghl-C.
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Figure 5 MoEghl affects the mobilization and degradation of glycogen and lipid droplets. A: Glycogen
distribution in conidia and appressoria of strains 70-15, AMoeghl, and AMoeghi-C (Scale bar=10 um; B and C:
Percentage of conidia and appressoria containing glycogen in 70-15, AMoeghl, and AMoeghl-C, respectively; D:
Lipid droplet distribution in conidia and appressoria of 70-15, AMoeghl, and AMoeghl-C (Scale bar=10 pm); E
and F: Percentage of conidia and appressoria containing lipid droplets in 70-15, AMoeghl, and AMoeghl-C,
respectively. Asterisks indicate statistically significant differences (¢-test, ***P<0.001).
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Figure 6 Abnormally elevated TOR activity in the AMoeghl mutant. A: Growth conditions of the 70-15,
AMoeghl, and the complemented strain were assessed in CM medium and CM medium supplemented with 100 ng/mL
rapamycin; B: Relative growth rates were quantified and analyzed using Prism 7.0. Asterisks represent
statistically significant differences (#-test, ***P<0.001); C: Western blotting analysis of MoRps6 phosphorylation
in the wild-type 70-15 and AMoeghl mutant. Mycelia were cultured in CM medium for 2 days, followed by
induction with 100 ng/mL rapamycin for 3 and 6 h. Proteins were extracted with TCA-acetone-SDS precipitation,
and phosphorylation levels of MoRps6 were detected with MoRps6 and p-MoRps6 antibodies; D: Assessment of
TORC2 activity. Mycelia were cultured in CM for 2 days and then treated with sterol biosynthesis inhibitors
3.4 pg/mL natamycin, 5 pg/mL amphotericin B, and 7.5 mg/mL itraconazole for 4 h. Proteins were extracted as
described above, and phosphorylation of MoYpk1 was evaluated using MoYpkl and p-MoYpkl1 antibodies; E:
Growth of strains 70-15, AMoeghl, and AMoeghl-C on plates containing sterol biosynthesis inhibitors at the
concentrations indicated above; F: Relative growth inhibition rates of 70-15, AMoeghl, and AMoeghI-C on sterol
biosynthesis inhibitor-containing plates. Asterisks indicate significant differences (z-test, ***P<0.001).
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Figure 7 MoEghl upregulates autophagy. A: Western blotting analysis of GFP-MoAtg8 degradation in the 70-
15 and AMoeghl mutant strains; B: Localization of GFP-MoAtg8 in the 70-15 and AMoeghl mutant strains
(Scale bar=10 um); C: Degradation of GFP-MoAtg8 via autophagy in conidia of the 70-15 and AMoeghl mutant
(Scale bar=10 pum); D: Statistical analysis of the ratio of punctate fluorescence in conidia of the wild-type 70-15
and AMoeghl mutant; E: Quantitative analysis of the proportion of free GFP using ImagelJ software.
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